Pedometer use and step count goals have become popular in physical activity (PA) interventions in different settings. Previous pedometer-based workplace interventions were short term, uncontrolled and executed outside Europe. This European quasi-experimental study evaluated the effects of a 20-week pedometer-based PA workplace intervention. Pedometer-based and selfreported PA from one intervention worksite (68 participants at follow-up) was compared with the data of a comparison workplace (79 participants at follow-up). A downward trend in overall step counts from baseline (end of summer) to follow-up (winter) was found (F 5 3.3, P 5 0.071). However, the intervention effect revealed a significant smaller decrease in the intervention workplace (2618 steps/day) than in the comparison workplace (21389 steps/day) (F 5 8.8, P 5 0.004). This intervention effect was only present in already active participants, reaching 10 000 steps/day at baseline (intervention participants: 21706 steps/day; comparison participants: 24006 steps/day) (F 5 5.5, P 5 0.023). Overall project awareness was very high (97%) and the intervention strategies were judged 'good to very good' by 57-95% of the participants. However, the proportion of intervention participants reporting that they had changed their PA behavior because of the intervention (31%) and reporting that they had used the pedometer during the intervention (48%) was limited. Future workplace projects should give extra attention to inactive employees.
Introduction
Regular physical activity (PA) is associated with a reduced risk of morbidity and overall mortality [1] . To maintain good physical and mental health, all 18-to 65-year old adults should accumulate 30 min or more of moderate-intensity aerobic PA on 5 days each week or a minimum of 20 min of vigorous-intensity aerobic PA on 3 days each week [1] . Next to these traditional guidelines, expressed in activity duration and intensity, step count goals such as '10 000 steps/day' have also been used to promote PA [2] . Together with step count guidelines, the use of pedometers, as a measurement tool and/or a behavior modification tool, has become popular in PA interventions in various settings [3] .
The European pedometer-based project '10 000 Steps Ghent' was implemented in a whole-community setting. Results showed a step count increase and high project awareness after 1 year [4] . Self-reports revealed that the 'at-risk' participants not reaching 10 000 steps/day at baseline [5] increased their PA mostly at work, which suggests that the workplace might be a suitable location to reach this non-active group [4] . Reviews of Dishman et al. [6] and Marshall [7] indicated that the typical worksite PA intervention had a non-significant, small positive effect on PA or fitness, while another review found strong evidence for a positive effect of a worksite PA program on PA [8] . It should be noted that most of the literature comprise studies showing that employees assigned to exercise increased their fitness if they exercised, which confirms the efficacy of an intervention. However, they do not represent the true population effectiveness of the interventions in real life [6] .
Although the workplace has been recommended as an appropriate setting for promoting lifestyle PA [1] , and the pedometer is found to be an effective tool to promote PA [3] , only a limited number of worksite programs (n = 9), using pedometers as intervention tool, could be found in the literature [9] [10] [11] [12] [13] [14] [15] [16] [17] . To change employees PA behaviors, different strategies such as counseling [9] , tailoring [9] , goal setting [9-14, 16, 17] , self-monitoring [9] [10] [11] [12] [13] [14] [15] [16] [17] , feedback [9-12, 14, 16] , education [9-11, 14, 15, 17] , motivation [9, 11, 14, 16, 17] , incentives [12, 13] , team competitions [12, 13, 16] , contact with a facilitator [10] or focusing on organizational and environmental changes [15] were used in these pedometer-based worksite interventions. The majority of these studies reported significant increases in step counts [9-12, 14, 16] , self-reported PA [13, [15] [16] [17] and/or health parameters [10, [14] [15] [16] [17] , mostly after interventions of short duration (4-12 weeks) [9] [10] [11] [12] [13] [14] 16] . However, most of the studies had problematic designs and reported the lack of a control group [9] [10] [11] [12] [13] [14] 16] . Furthermore, these worksite programs promoting pedometer use and (step count) goals took place in the United States [9, 12-14, 16, 17] , Canada [10] , Australia [11] or Japan [15] . No research could be found studying the effects of a pedometer-based worksite intervention in Europe, a continent with different socioeconomic (e.g. healthcare regulation: most health insurance companies give an allowance to members participating in structured physical activities) and environmental (e.g. mild climate and walking/bicycle tracks) characteristics compared with other parts of the world. The present intervention aimed to improve levels of PA in a Belgian worksite. A quasi-experimental controlled study will evaluate the effects on pedometer-based (total, workday and non-workday step counts) and self-reported PA and describe the awareness of and opinion about the project.
Methods

Procedure
A quasi-experimental controlled pretest-posttest design was used in the present study. A social services company met three main selection criteria (employment of predominantly white-collar workers with a sedentary job, employment of at least 500 eligible employees and no earlier participation in a pedometer-based program) and agreed to take part in the study. The company has a department near the research department, which was selected to be the intervention worksite, and a comparable department (7 km further away), which served as the comparison worksite. The intervention and comparison workplace, both located in Ghent, were already exposed to the earlier community project 10 000 Steps Ghent [4] , which had an intensive promotion period between 2005 and 2006. However in the scope of this project, no actions were taken at the worksites participating in the present study.
Before baseline measurements (September 2007), all employees in both worksites were informed through e-mail about the study purposes (to assess PA through a questionnaire and a 7-day pedometer registration). One week later at the worksite, researchers personally asked employees to participate. Those willing to participate were given information about the procedures, a questionnaire, a pedometer, an activity log and a guide on how to use the pedometer and the activity log. Three weeks later, researchers collected the questionnaires, activity logs and pedometers (only in the comparison worksite). Intervention participants were told that they would be informed about a PA intervention and that they could hold on to the pedometer during the intervention. At follow-up (February 2008), the same procedures were used for data collection. An additional questionnaire on the awareness of and opinion about the intervention was given to the participants in the intervention worksite. Information on response rates is shown A '10 000 Steps' promotion program at work in Fig. 1 . All participants signed informed consent forms and the study protocols were approved by the Ethical Committee of Ghent University.
Intervention
Participants in the intervention worksite were exposed to a 20-week PA intervention based on '10 000 Steps Ghent', a whole-community intervention based on the social ecological model [4] . The underlying idea is that interventions should include multilevel strategies focusing on behavioral and (social) environmental factors. Following aspects were emphasized during the present worksite intervention: education (e-mails), program feedback (pedometer use and e-mail), motivation (e-mail tips), environmental approaches (staircase use promotion and walking circuit) and components of the social cognitive theory [18] , such as self-monitoring (pedometer use), goal setting (10 000 steps/day) and social support (worksite step competition). Intrapersonal level strategies include pedometer use and educational and motivational e-mails and tips. A competition was implemented as an interpersonal level strategy as competition was found to be a perceived benefit of PA for young Flemish men [19] . Furthermore, the staircase promotion approach was a strategy implemented at the physical environmental level. The researchers designed an intervention easy to implement. Little personal contact or arrangements were needed and only the assistance of the health and safety officer of the social services company was necessary. The present intervention elements were also implemented in previous successful pedometer-based worksite programs [9] [10] [11] [12] [13] [14] [15] [16] [17] .
All intervention participants received an informative e-mail in the first week of the intervention (October 2007). They were told that they could hold on to the pedometer of the pretesting during the intervention and that different activities would be implemented in the coming weeks. In the first week, flyers were handed out through a local postal service, and posters were placed on each floor (n = 6) on strategic places (copying machine, hall and water fountain). They contained information about '10 000 Steps' and the PA guidelines [1, 2] . Every week, participants received an e-mail with some information on health and PA with a tip on how to increase PA in the daily life (see Fig. 1 ). In November, staircase use was promoted by hanging posters at the staircase and elevators and by placing footsteps on the ground leading to the stairs instead of the elevator (next to the staircase). In the last week of November, information was given on the activity planned in December, namely a worksite step competition. Through e-mail, everyone was invited to form groups of 2-10 employees and to aim at as much steps as possible during the following 3 weeks. Activity logs, designed for the competition, were distributed through e-mail and were sent back to the researchers at the end of the competition. Furthermore, weekly e-mails with information and PA tips were sent to all the participants (see Fig. 1 ). In January 2008, New Year's wishes and feedback on the worksite step competition were mailed to the intervention worksite. During the last 4 weeks of the intervention, participants received a weekly e-mail with information and tips on how to increase PA (see Fig. 1 ). Furthermore, two new (other images) poster designs were used to promote staircase use. All flyers, posters and e-mails referred to 'www. 10000stappen.be', an informative Web site.
Instruments Questionnaire
In the first part of the questionnaire, used at baseline and follow-up, participants were asked to complete demographic variables, such as age, gender, highest degree of education (high school/college/university), height, weight, distance to work, transport to work (active/motorized/public transport), smoking behavior (smoker/non-smoker), stage of change (precontemplation/contemplation/preparation/action/ maintenance) and health (excellent/very good/good/ moderate/poor).
In the second part of the questionnaire, the selfadministered International Physical Activity Questionnaire (IPAQ) long form was used to assess PA at work, during transport, during domestic and gardening activities and during leisure time. Based on the guidelines for data processing and analysis of the IPAQ (Guidelines, 2005), total scores for PA, expressed in minutes per week, were computed. The IPAQ is known as a valid and reliable instrument to assess PA in Europe [20] and Belgium [21] .
Pedometer
To measure PA objectively at baseline and followup, the Yamax Digiwalker SW-200 (Yamax Cooperation, Tokyo, Japan) was used, which is known to be valid, accurate and reliable for counting steps in adults [22] .
Activity log
On a 7-day activity log, participants were asked to record the date, steps taken at the end of the day, the type of day (workday or not) and the type and duration of non-ambulatory activities (i.e. biking and swimming). An equivalent in step counts (150 steps for every minute of reported biking and/or swimming) was added to the daily total of step counts by the researchers [23] .
A '10 000 Steps' promotion program at work Questionnaire at follow-up on the awareness of and opinion about the intervention Participants in the intervention worksite were asked if they were aware of the intervention (yes/no). When they answered 'yes', they were asked to indicate of which parts of the intervention they were aware: flyers, posters at staircase, informative e-mail, e-mails with information and tips, footsteps on the ground, worksite step competition, New Year's wishes and pedometer availability (one or more answers could be marked with a cross). They were also asked to judge those strategies on a 5-point scale (very bad/bad/neutral/good/very good). Furthermore, they were asked if they had adjust their PA and sport behaviors due to the intervention (yes/no) and how they did it (sport activities; parking the car further away; walk before work, at lunch or after work; walk during the weekend; walk the dog; use the stairs instead of the elevator and walk instead of using motorized transport) (one or more answers could be marked with a cross). In the next item, participants were asked which of the previous strategies was most easy to implement in their daily life (only one answer possible). Finally, intervention participants were asked if they used the pedometer, which they could keep after baseline measurement, during the 20 weeks of intervention (yes/no). When participants indicated 'no', the reason for not using the pedometer was asked (no interest, no time, wearing the pedometer is not useful, wearing the pedometer is bothersome, I am already active enough and I already did an earlier pedometer study) (one answer could be marked with a cross). Participants who used the pedometer during the intervention were asked how often they were using it (daily/weekly/monthly/occasionally).
Data analysis
All data were analyzed using SPSS 15.0 for Windows (SPSS Inc., Chicago, IL, USA) and the alpha level was set at 0.05. Body mass index (BMI) was calculated from the self-reported weight and height (weight/height 2 ) and recoded in four categories: underweight (BMI < 20), normal weight (20 < BMI < 25), overweight (25 <BMI < 30) and obese (30 < BMI). Independent samples t-tests (for quantitative variables) and chi-square tests (for qualitative variables) were used to compare characteristics between the intervention and the comparison worksite at baseline and follow-up. Characteristics that differed between the two worksites at baseline will be used as covariates in further analyses. Dropout analyses were executed using independent samples t-tests and chi-square tests.
At baseline and at follow-up, all participants provided at least 3 days [24] of pedometer registration and average daily step counts could be calculated for those two periods. Values more than 20 000 steps/ day were recorded as 20 000 to limit unrealistically high averages and to ensure normal distributions [25] . This was done for two intervention participants and two comparison participants at baseline, and for one intervention participant at follow-up. To analyze the effect of the intervention on pedometer-based and self-reported PA, repeated measures analysis of covariance was conducted with time (baseline/ follow-up) as the within-subjects factor, and worksite (intervention/comparison) and risk profile (<10 000 steps/day at baseline = at-risk group/ >10 000 steps/day at baseline) [5] as betweensubjects factors. This analysis was executed using both a retained sample analysis (without dropouts) and an intent-to-treat analysis (assuming a 15% decline in step counts at follow-up for dropouts: post hoc decision based on decrease seen in retained comparison worksite). As no differences were found between both analyses, only results on the retained sample analysis will be reported. The repeated measures analysis of covariance was also done to evaluate the effect of the intervention on workday and nonworkday step counts. Descriptive statistics (n and %) were used to analyze the responses to questions about the awareness of and opinion about the intervention at follow-up.
Results
Participant characteristics
Participants' characteristics at baseline (all participants: n = 298) and follow-up (all participants
minus dropouts: n = 147) are shown in Table I . Intervention participants were significantly older than comparison participants at both times (baseline: P = 0.031; follow-up: P = 0.026). There were significantly more participants with an unhealthy BMI (overweight and obese) in the comparison worksite than in the intervention worksite, this at baseline (P = 0.006) and at follow-up (P = 0.020). At baseline, the distance to work was significantly shorter for the intervention participants than for the comparison participants (P = 0.004). No differences could be found between the two worksites in gender, education, smoking behavior, stages of change and self-reported health at baseline and follow-up (see Table I ). The total sample was mainly highly educated (college or university degree), had a low percentage of smokers, had a normal BMI, and reported to be in good health (see Table I ).
Dropout analyses revealed that those who dropped out in the intervention worksite (n = 78) were significantly younger (37.2 6 9.1 year) (t = 2.9, P = 0.006) and took less steps at baseline (8073 6 3408) (t = 2.3, P = 0.026) than those who did not drop out (see Tables I and II) . No significant differences could 0.0 0.0 0.0 0.0 ns = non-significant (P > 0.05), *0.05 < P < 0.01,**0.01 < P < 0.001, ***P < 0.001.
A '10 000 Steps' promotion program at work be found in those who dropped out (n = 73) and those who did not in the comparison worksite.
Pedometer-based and self-reported PA Analyses (adjusted for age, BMI and distance to work) revealed a downward trend in average steps/day from baseline to follow-up in the total sample (F time = 3.3, P = 0.071) (see Table II ). This decrease was, however, significantly different between the intervention and the comparison worksite (F time 3 worksite = 8.8, P = 0.004). The average number of step counts in the intervention worksite dropped by 618 steps from baseline to follow-up, while the step count decrease was larger (À1389 steps) in the comparison worksite (see Table II ). Risk profile [5] had a significant impact on this time 3 worksite interaction (F time 3 worksite 3 risk profile = 4.1, P = 0.046). Post hoc analyses (adjusted for age, BMI and distance to work) showed that intervention participants reaching 10 000 steps at baseline had a smaller drop (À1706 steps/day) in average step counts than the comparison participants (À4006 steps/day) reaching 10 000 steps at baseline (F time 3 worksite = 5.5, P = 0.023). There was no significant difference in step count change between intervention and comparison participants not reaching 10 000 steps at baseline (F time 3 worksite = 0.6, P = 0.454) (see Table II ). Average workday step counts did not change significantly over time in the total sample (F time = 1.3, P = 0.262); however, there was a tendency for a slightly smaller decrease in workday step counts in the intervention worksite (À86 steps/ day) than in the comparison worksite (À439 steps/day) (F time 3 worksite = 2.9, P = 0.090) (see Table II ). The risk profile [5] had no influence on this interaction (F time 3 worksite 3 risk profile = 2.1, P = 0.155). The average number of step counts on CI = confidence interval. ns = non-significant (P > 0.05), *0.05 < P < 0.01, **0.01 < P < 0.001. a When gender was entered as between-subject factor in the analyses, effects did not change.
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a non-working day decreased significantly from baseline to follow-up in the total sample (F time = 4.2, P = 0.044). No significant difference in nonworking step count change could be found between the intervention and the comparison worksite (F time 3 worksite = 1.7, P = 0.192). Again, the risk profile [5] did not affect this (F time 3 worksite 3 risk profile = 0.001, P = 0.975) (see Table II ). No significant changes in the total amount of self-reported PA could be found over time for the total sample (F time = 1.3, P = 0.264). The changes in self-reported PA did not differ significantly between the intervention and the comparison worksite (F time 3 worksite = 0.02, P = 0.887) nor did the risk profile [5] affect this (F time 3 worksite 3 risk profile = 0.07, P = 0.788) (see Table II ). Furthermore, the changes in self-reported PA in the different domains (at work, during transport, during domestic and gardening activities or during leisure time) did not differ significantly over time or between groups (data not shown).
Awareness of and opinion about the intervention
Sixty-five intervention participants completed the awareness and opinion questionnaire at follow-up. Almost 97% (n = 63) was aware of the 20-week PA intervention. Nearly all participants were aware of the posters at the staircase (95%), footsteps toward the staircase (95%), informative e-mail (92%), weekly e-mail with information and tips (92%) and pedometer availability (92%). About 83% was aware of the worksite step competition and more than half (57%) were aware of the flyers and New Year's wishes (see Table III) . A considerable amount of participants had a good to very good evaluation about posters at the staircase (89%), pedometer availability (88%), flyers (78%), informative e-mail (77%) and weekly e-mails (68%). Fewer participants found the footsteps toward the staircase (56%), New Year's wishes (51%) and the worksite step competition (49%) good to very good (see Table III ). Only 26 (8%) intervention participants took part in the worksite step competition, most of them were women (81%, n = 21) and half of them with baseline step counts below 10 000 steps/day (50%, n = 13).
Twenty ( Almost half of the intervention participants (48%, n = 31/65) reported to have used the pedometer during the intervention. Most of them had baseline step counts below 10 000 steps/day (61%, n = 19/31), and about half of them were men (45%, n = 14/31). The majority used the pedometer occasionally (65%, n = 20/31), 29% (n = 9/31) daily, 3% (n = 1/31) weekly and another 3% monthly. The other half (34/65) did not use a pedometer and this for no particular reason (47%, n = 16/34) because they believed to be already active enough (24%, n = 8/34), because they found it bothersome (12%, n = 4/34), because they had no interest in it (6%, n = 2/ 34), because they had no time (6%, n = 2/34), because they found it not useful (3%, n = 1/34) or because they already completed an earlier pedometer study (3%, n = 1/34). About 60% of those not using the pedometer during the intervention had baseline step counts below 10 000 steps/day.
Discussion
Summary of findings and reflections
Overall, a downward trend was found in average daily step counts from baseline (end of summer: September) to follow-up (winter: February) in 'somewhat active' employees [5] of a workplace with sedentary jobs. This decrease in daily step counts was significantly smaller in the intervention worksite than in the comparison worksite. Furthermore, a significant positive intervention effect was only found in already active participants reaching 10 000 steps/day at baseline. In addition, overall non-working day step counts decreased significantly and the decrease in workday step counts in the intervention worksite was slightly smaller than that in the comparison worksite. The overall decrease from baseline (summer) to follow-up (winter) may be explained by a seasonal effect: a previous pedometer-based study also revealed a decrease in the amount of PA during wintertime compared with the rest of the year [26] . The findings suggest that this is mainly due to a decrease in non-working day step counts. Since the present worksite intervention was effective in reducing the step count decrease, which was probably caused by the time of year, it can be suggested that intervention participants partly compensated the decline of step counts due to wintertime by taking step counts indoors (e.g. taking the stairs and walking around at work). It has to be kept in mind that this strategy was overall only done by already active employees. Similar patterns (reaching already active people) were found in worksite fitness or exercise programs [6] . It was however thought that the present intervention would reach more inactive persons since it was more accessible than, for example fitness programs. Here, the usefulness of the '10 000 steps/day concept' for increasing PA [4, 8-11, 13, 15] in inactive individuals could not be confirmed. Only the suitability of the concept for maintaining PA in already active people was proved.
Also, in contrast to the community project 10 000 Steps Ghent, the present worksite project did not result in increased step counts. However, it should be noted that the latter was evaluated after 12 months, consequently comparing data collected in springtime. In addition, 10 000 Steps Ghent was designed to intervene at the individual, social and environmental level of the whole community. The range of the present worksite intervention was less widespread; however, the current workplace intervention was more explicitly present to the participants than in a community intervention since individuals spend a considerable amount of their waking time in the workplace. Consequently, in the present study, almost everyone (97%) was aware of the intervention, while project awareness in '10 000 Steps Ghent' was somewhat less (63%) [4] . However, the higher project awareness here did not result in increased steps.
Despite the high overall intervention awareness and the good evaluation of the intervention strategies, only 20 participants (31%) reported to have changed their PA behavior because of the intervention. Intervention participants indicated 'the use of the stairs instead of the elevator' as most easy to implement in daily life (90%). A workplace study in the United States showed that this strategy was less popular (24%) [27] . However, the latter 8-week intervention did not promote stair use explicitly, while the present intervention did (posters in the hall and footsteps toward the stairs). Unfortunately, there is no objective information available on staircase use. Although staircase use can be a valuable K. A. De Cocker et al.
aspect in a broad PA promotion approach, emphasizing the accumulation of lifestyle activities, it is important to recognize that simply taking the stairs instead of the elevator once or twice a day is not enough to increase PA considerably. Boreham et al. [28] showed that previously sedentary young women who progressed (over 7 weeks) from one ascent per day to six ascents per day had considerable cardiovascular health benefits.
Although pedometers were made available to every employee in the intervention worksite, only 31 (48%) indicated to have used the pedometer during the intervention, mostly occasionally (65%), only 29% daily. It was however promising that most pedometer users (61%) had baseline step counts below 10 000 steps/day. Still, the majority (59%) of those who did not use a pedometer was also inactive. The rather low proportion of pedometer users could explain the low proportion of step count increase. Previous research showed that step count increase is associated with pedometer use, which partly mediated the effect of '10 000 Steps Ghent' on increasing step counts [29] .
Practical implications
Although intervention effects for daily step counts were statistically significant, one could doubt the importance for health and well-being of a reduced seasonal step count decline. It is indeed impossible to prove the biological relevance since no objective health factors were measured here. Still, the step count decreases in the comparison worksite are considerable (À1389 steps or À15% from baseline overall, and À4006 steps or À30% from baseline in active comparison employees) and could stand for a decrease of about 13 min (overall) and 40 min (active employees) of walking. To prevent such decreases is meaningful, even in somewhat active employees.
Present findings suggest that this intervention was not effective for 'at-risk employees'. Consequently, more attention should be given to those most in need of (more) PA. The intervention was easy to implement and Marshall suggested programs with less 'organized' approaches [6] ; however, it is probably desirable to provide counseling sessions or extra support in order to increase PA in the workplace. Still, this approach may be unrealistic and unaffordable in a public health promotion perspective.
Furthermore, as only about half of the intervention participants used the free available pedometer during the program, future interventions could request (employees) explicitly to use the pedometer and to keep daily log books.
Although the intervention was implemented in the workplace, overall PA in different settings (e.g. during transport and leisure time) was promoted. Nevertheless, the intervention effect was only present on workday step counts. No significant intervention effect was found for non-workday step counts. Maybe more attempts should be made to affect leisure time and non-workday PA behaviors during workplace interventions.
Strengths and limitations
The main limitation of the present study is the substantial selection bias caused by the relatively small sample size at baseline and the low response rate at follow-up. In addition, enrollment and attrition rates differed between the intervention and the comparison worksite, as also did some participant characteristics. Furthermore, dropout analysis revealed that the intervention dropouts were younger and took less step counts than those who completed the study. Overall, these weaknesses limit the generalizability of the results. Moreover, the sample is limited to well educated, normal weight, nonsmoking and self-perceived healthy adults.
Other limitations are the lack of objective data on staircase use and the relatively short-term follow-up period, giving data collection in different seasons. It is unknown whether step counts will indeed increase again in springtime and whether the intervention has any effect on that. In addition, the finding on the workday step count should be interpreted with caution. Since the pedometer used in the present study does not include a time indication, it is not known whether the workday step counts were actually taken at work or elsewhere. Furthermore, individual-level randomization was not possible. However, the present quasi-experimental A '10 000 Steps' promotion program at work study has also strengths. First of all, this pedometerbased workplace study is one of the few including a control group. Additionally, the intervention was done in a real-life setting and evaluated with objective pedometer data. Pedometers are able to detect subtle change in PA behavior, which may not be found through questionnaire. That is maybe why the present effects on step counts were not confirmed by the self-reported PA data [30] .
Conclusions
The present pedometer-based workplace intervention did not result in increased PA in the total sample or in the at-risk participants; however, project awareness was very high and the employees had a good to very good evaluation of the intervention strategies. Continued high-quality research investigating the effectiveness of easily implementable pedometer-based workplace interventions nested in a supportive environmental context is needed to contribute to the health promotion field.
